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This invention concerns pesticldal compositions. 

5 BagKgrpwnd t9 thg invcntign 

Pesticidal compounds, particularly those used for 
crop protection, are conononly used in the form of 
compositions containing one or more co-f ormulants, for 
example surfactants, we have found that a new group of 
10 compounds, not previously used in association with 

pesticidal compounds, can also be used with advantage in 
association with pesticidal compoxxnds. 

In one aspect, the invention provides the use in a 
15 pesticidal composition of at least one aliphatic mono-, 

di«* or triester, optionally substituted by one or more 
hydroxy groups, said ester (s) having: 

i) a log octanol-water partition coefficient (log P) 

of from 5 to 13.1, 
20 ii) an equivalent hydrocarbon (EH) value of from 20 to 

42; the EH value being calculated as the number of 

carbon atoms plus five for any hydroxy group 

present plus 3 for each ester group, and 
iii) an alcohol moiety comprising at least 2 carbon 
25 atoms. 

The term 'ester of the invention' is used herein to 
indicate an ester having the above properties. 

In another aspect the invention provides a 
pesticidal composition which comprises a pesticidal 
30 compound and at least one ester of the invention* 

In a further aspect the invention provides a method 
of combating pests at a locus infested or liable to be 
infested therewith which comprises applying to said 
locus an effective amount of a pesticidal composition 
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Which comprises a pesticidal compound and at least one 
ester of the invention. 

The log P value of an ester as that term is used 
herein is that calculated from the structure of the 
compound using the clog P Program^ Pomona College Med 
Chem release 3.54, January 1988, provided by Daylight 
Chemical Information Systems Inc, Claremont, California. 
The values generated by this program correlate well in 
general with those determined experimentally by methods 
well known to those skilled in the art, but such methods 
are difficult to apply accurately to compounds having 
log P values within the scope of this invention, and we 
therefore use the calculated values. 

The EH value can be simply calculated from the 
structure of each compound. Sometimes, however, the 
esters of the invention occur or are presented as 
mixtures of individual compounds, and the mixture will 
therefore include compounds of different EH values. 

The ratio of EH value to log P value is preferably 
in the range 2.4:1 to 4.15:1. 

Preferred esters of the invention are succinate 
diesters, lactic acid carboxylic esters, and esters 
resulting from esterif ication of a saturated acid of at 
least 12 carbon atoms with a branched chain alcohol. 

Examples of suitable esters of the invention 
include propylene glycol di-ester of coconut fatty acids 
(CB ester log P-7.022, EH»25; CIO ester log P»9.138, 
EH»29) , isopropyl palmitate (log P»8.386, EH"»22} , 
isopropyl myristate (log P«7.328, EH=20) , 2-ethylhexyl 
12 -hydroxy stear ate ( log P«9 . 882 , EH«34 ) , dioctyl 
succinate (log P«7.77l, EH=26) , 2-ethylhexyl palmitate 
(log P=ll,03, EH-27) , myristyl lactate (log P=«6.556, 
SH»25) , lauryl lactate (log po5.598, EH«23) , and 
triglycerides of Cg-Cjo-coconut fatty acids (C8 ester log 



wo 96/22020 




PCT/GB96/00087 



10 



15 



20 



25 



30 



P«9.89, EHb36; CIO es^er log P-13.064, ER^42) • 

We have found that, 'the esters of the invention, 
which have little or no pestlcidal activity in t;heir own 
right, surprisingly aid the penetration of the 
pesticidal compound into plant or pest tissue, thereby 
promoting enhanced activity, particularly of pesticidal 
compounds whose activity depends on such penetration. 

The pesticidal compound is especially one disclosed 
in The Pesticide Manual, 10th edition, published by Crop 
Protection Publications, and may for example be a 
herbicide, fungicide, insecticide or acaricide* 

It is preferably a phytopathogenic fungicide 
selected from; 



(i) 
(ii) 



(iii) 
(iv) 



(V) 

(vi) 

(vii) 

(viii) 

(ix) 

(X) 

(xi) 

(xii) 



a conazole steroid demethylation inhibitor; 

a steroid reduction inhibitor based on a l-[3-(4- 

tert-butylphenyl)-2-methylpropyl] group which is 

attached via the N-atom to piperidine or 2,6*^ 

dimethy Imorphol ine 

a dithiocarbamate fungicide 

a phthalimide fungicide in which a 

chloroalkylthio group is attached via the N-atom 

to the optionally hydrogenated phthalimide group. 

an anilide fungicide 

an mbc fungicide. 

a carbamate fungicide 

a copper compound fungicide 

a tin compound fungicide 

a strobilurin type fungicide, 

a 2-^anilinopyrimidine fixngicide or 

a fungicide selected from the group consisting of 

chlorothalonil, dimethomorph, fenpiclonil, 

fluazinam, hymexazol, nuarimol, pencycuron, 

pyrifenox, thicyofen, probenazole, pyroquilon, 

tricyclazole, quaternary ammonium compounds. 
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f ludloxonll, 5-chloro-2-iiiethyl-4-isothia20lin-3-- 
one, 2-iiie^hyl*4-isot:hiazolin-3-one (and mixtures 
of these two) , fumecyclox, 3-iodo-2-propynyl 
butylcarbamate and sulfur. 
5 Conazoles are as defined In ISO standard 257, le 

compounds based on Imidazole or 1, 2 , 4*trlazole and 
containing a halogenated phenyl group* Examples Include 
prochloraz (and Its metal complexes, especially the 
manganese or copper complex) , propiconazole, 
10 flusllazole, hexaconazole, tebuconazole, dlf enoconazole, 

bromuconazole / cyproconazole , dlnlconazole , 
fenbuconazole, Imlbenconazole, furconazole, 
tetraconazole , myclobutanll , penconazole , 
f luqulnconazole, azaconazole, Imazalll , trlf lumlzole, 
15 epoxiconazole, triticonazole, metconazole and the 

fungicide having the code No SSF 109. 

Examples of type (11) fungicides include 
f enpropimorph and fenpropidin. 

Examples of type (ill) fungicides include mancozeb 
20 and thlram. 

Examples of type (iv) fungicides include folpet, 
captafol and captan. 

Examples of type (v) fungicides include 

a) 3' , 5'-dichloroanilide fungicides in which the 

25 aniline nitrogen comprises a ring carrying two oxo 

substituents, in positions adjacent the nitrogen, 
eg iprodione, vinclozolln or procymidone, or 

b) acetanilide fungicides, eg metalaxyl or ofurace, 

c) sulfanilide fungicides, eg dichlof luanid, 
30 d) benzanilide fungicides, eg flutolanil, and 

e) heteroarylanilide fungicides, eg thif luzamide. 

Examples of type (vi) fungicides include 
carbendazim, benomyl and thiophanate-methy 1 • 

Examples of type (vii) fungicides include 
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diethofencarb and propamocarb. 

Examples of type (viii) fungicides include Bordeaux 
mixture, oxine-copper , copper oxychloride and copper 
naphthenate^ 

5 Examples of type (ix) fungicides include 

tributyltin oxide and tributyltin naphthenate. 

Strobilurine type fungicides (type (x) fungicides) 
are methyl esters of arylacetic acid in which the acetic 
acid also carries a methoxymethylene or methoxyimino 
10 substituent. The aryl group is usually a 2-substituted 

phenyl group. Examples of such compoxinds are those 
disclosed in a wide number of patent applications, 
including EPs 178826, 203606, 203608, 206523, 229974, 
226917, 242070, 242081, 243012, 243014, 251082, 256667, 
15 260794, 260832, 267734, 270252, 273572, 274825, 278595, 

291196, 299694, 307101, 307103, 310954, 312221, 312243, 
329011 and 336211* Specific compotinds are those having 
the code Nos HAS 490F and ICIA 5504. 

Examples of type (xi) fungicides include 
20 pyrimethanil, mepanipyrim and cyprodinil. 

Examples of insecticides which may be used include 
amitraz, triazophos and formetanate* 

Examples of acaricides which may be used include 
clof entez ine • 

25 The names quoted for these compounds are the non- 

proprietary common names and the chemical structures can 
be found for example by reference to The Pesticide 
Manual • 

The invention is particularly useful for pesticidal 
30 compounds of high melting point and/or low solubility in 

organic solvents* It is particularly applicable to 
f luquinconazole . 

The esters of the invention may be incorporated in 
conventional concentrate formulations of the pesticidal 
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compound (eg suspension concentrates, suspoemulsions or 
solid formulation types such as water dispersible 
granules) , which are diluted with water prior to 
application, or they may be added to the pesticidal 
5 composition just prior to use* 

It may be necessary and/ or desirable for the 
pesticidal composition to include small quantities of 
solvent and/ or surfactant, especially a non-ionic 
surfactant, and other additives such as fatty acids, to 

10 improve the emuls if lability of the esters of the 

invention. Such modifications are well within the 
competence of those skilled in the art. 

The esters of the invention preferably comprise 
from 2 to 90% by weight of a concentrate formulation. 

15 The esters of the invention are preferably applied 

in a diluted formulation at a concentration of 20g to 
2000g, preferably 50g to 500g, per 100 litres. 

The mixtures can be used for those applications 
where the pesticide would normally be used. In the case 

20 of f luquinconazole, for example, it is preferably used 

in the direct treatment of growing crops, such as 
cereals and fruit, or in seed treatments. 
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The following Examples illustrate the use of esters 
of the invention, in which: 

**Crodaaol OHS" is a trade name for 2*-ethylhexyl 12- 
hydroxystearate ; 
5 ••Crodamol PC" is a trade name for propylene glycol 

diester of coconut fatty acids; 

••Crodamol IPP" is a trade name for isopropyl 
pa Imitate; 

"Crodamol IPM" is a trade name for isopropyl 
10 myristate; 

"Crodamol OHS" is a trade name for 2-ethylhexyl 12- 
hydroxystearate ; 

"Crodamol OSU" is a trade name for dioctyl 
succinate; 

"Crodamol OP" is a trade name for 2-ethylhexyl 
pa Imitate; 

"Crodamol ML" is a trade name for myristyl lactate; 
"Crodamol LL" is a trade name for lauryl lactate. 
Example 1 

2^ In a glasshouse wheat plants were inoculated with 

Ejrysiphe grmmlnls. Three days after inoculation the 
plants were sprayed separately with: 

(a) f luquinconazole (FQ) , obtained by diluting with 
water to the desired concentration, a wettable granule 

S5 comprising 25% by weight active ingredient, 

(b) Crodamol OHS, or 

(c) Crodamol PC, 

and with a mixture of (a) with (b) or (c) 
containing about 10% of an emulsifier* 
0 8 replicates were used for each treatment. After 4 

days, the plants were assessed for the control of 
sporulation of the disease achieved by the treatments. 

The individual components (a) , (b) and (c) alone 
had no effect on sporulation* 
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Rasults for the mixtures are given in the following 
table: 

AI g/ha (b) (c) % control of 

(%v/v) (%v/v) sporulation 

5 

PQ 100 0.4 95.8 

FQ 100 0.2 80 

FQ 100 0.4 96.9 

FQ 100 0.2 89.2 
10 Evampl^i a 

In a glasshouse wheat plants were inoculated with 
Bryalphe graminis. One day after inoculation the plants 
were sprayed with: 

(a) an active ingredient (AI) , alone and with 
iS (b) Crodamol OHS, or 

(c) Crodamol PC. 

8 replicates were used for each treatment, and each 
treatment was made by an automatic sprayer delivering 
the equivalent of 200 1/ha of formulation. After 7 
20 days, the plants were assessed for the control of the 

disease achieved by the treatments. 

Results are given in the following table, in which: 

EC is epoxiconazole 

BC is bromuconazole 
25 TC is tebuconazole 

FP is fenpropimorph 

PM is pyrimethanil 

CP is cyprodinil. 

30 f»v/v^ r»v/v> 

EC 31.25 0.4 97.9 

EC 31.25 0.2 98.2 

EC 31.25 0.4 94.8 

EC 31.25 0.2 98.2 
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unl:r«ated control o 

Example i 

Two week old bean plants (Slfiia«lflba) infested with 
ADhis fab^a were sprayed at a volume equivalent to 1000 
1/ha with 

(a) an active Ingredient (AI) , alone and with 

(b) Crodanol OHS, 

as set out in the table below. 
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After drying, the plants were placed in a 
greennouse, and were assessed 3 days later relative to 
an untreated control. 

Results are given in the following table, in which 
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25 


Examole A 







Pour week old bean plants fPhaaeoiua vuicrar-ia^ were 
infested with Tetranvchua uyt^,^^«^- After 1 day and 
after 2 days, the motile stages were blown away, and the 
plants and remaining eggs were sprayed by hand to runoff 
with 

(a) clofentezine (CZ) (3g/hl) alone, 

(b) 0.3% of the esters of the invention specified 
below, alone, and 

(c) mixtures of (a) and (b) . 

After drying, the plants were placed in a 
greenhouse. lO days later, the plants were assessed for 
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10 



15 



20 
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ovicldal activity relative to an untreated control 
Results are given in the following table: 

with QZ 

Crodamol ZPP 
Crodamol ZPN 
Crodamol OP 
Crodamol LL 
Crodamol PC 
crodamol OHS 
None 

Example 5 

The penetration efficacy of various esters of the 
invention was demonstrated by applying an acetone/water 
solution of radio-labelled f luquinconazole (0.05% w/v) 
both alone and containing the esters specified below to 
vine plants using a microapplicator . After 5 days, the 
f luquinconazole remaining on the surface of the plants 
was recovered and determined quantitatively, the 
difference between the percentage remianing and 100% 
being indicative of the amount of compound penetrating 
the plant tissue. Results are given in the following 



table: 
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None 
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CIATMS 

1. The use in a pes^icldal composition of at least one 
aliphatic mono-, di- or triester, optionally 

5 substituted by one or more hydroxy groups, said 

ester (s) having: 

i) a log octanol-water partition coefficient (log 
P) of from 5 to 13.1, 

ii) an equivalent hydrocarbon (EH) value of from 
10 20 to 42; the EH value being calculated as the 

number of carbon atoms plus five for any 
hydroxy group present plus 3 for each ester 
group , and 

iii) an alcohol moiety comprising at least 2 carbon 
15 atoms * 

2. The use according to claim 1 of at least one ester 
having a ratio of EH value to log P value in the 
range 2.4:1 to 4.15:1. 

3. The use according to claim l or claim 2 of at least 
20 one ester which is a succinate diester, a lactic 

acid carboxylic ester, or an ester resulting from 
ester ificat ion of a saturated acid of at least 12 
carbon atoms with a branched chain alcohol. 

4. The use according to any of claims 1 to 3 of at 
25 least one ester selected from propylene glycol 

di-ester of coconut fatty acids, isopropyl 
palmitate, isopropyl myristate, 2-ethylhexyl 12- 
hydroxy-stearate , dioctyl succinate, 2-ethylhexyl 
palmitate, myristyl lactate, lauryl lactate, and 
30 triglycerides of Cg-Cio-coconut fatty acids. 

5. The use according to any of claims l to 4 in which 
the pesticidal composition is a phytopathogenic 
fungicidal composition. 



9. 
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6. The use according t:o claim 5 in which the 

composition comprises f luquinconasole as active 
ingredient. 

7« A pesticidal composition which comprises a 
5 pesticidal compound and at least one ester as 

defined in any of claims 1 to 4. 
8« A composition according to claim 7 which comprises 
at least one ester as defined in any of claims 1 to 
4 in a concentration of from 2 to 90% by weight. 
10 9. A method of combating pests at a locus infested or 

liable to be infested therewith which comprises 
applying to said locus an effective amount of a 
pesticidal composition which comprises a pesticidal 
compound and at least one ester of the invention as 
15 defined in any of claims 1 to 4 . 

10. A method according to claim 9 in which the ester of 
the invention is applied in a concentration of from 
20g to 2000g per 100 litres of the applied 
composition . 
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